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REGULATOR, HELIUM PRESSURE, SERIES STAGES.
FONCTION:

THE PRIMARY REGULATCR REDUCES AND REGULATES THE HELIUM SUPPLY PRESSURE
(6800460 PSI) TO THE REQ'D PROPELLANT TANK ULLAGE PRESSURE OF 257 (PLUS
CF MINUS 5) PEI. THE SECONDARY REGULATOR OFERATES 7 PS5l HIGHER IF

IMARY REGULATOR FAILS. TRE REGULATOR LOCKS-UP AT A FREZSURE OF 264
G (SERTES STAGES AND PARALLEL FLOW PATES ART PROVIDED) .

*ATLORE MODE:
EXTERNAL LEAKAGE

IAUSE(S) &

BELLOWS FAILURET DUE TO IMPROPERLY PROCESSED MATERIAL O FAULTY ASSEMBIY.

‘FFECT (8) ON:
(A) SUBSYSTEM (B) INTERFACES (C)MISSTON (D) CREW/VERICLE

(A) I0S5 OF PRESSURANT (LIMITED BY RETAINER SEALS, CLOSE TOLERANCES
BETWEEN INTERFACING ELEMENTS, AND THE ATMOSPHERIC SENSING CRIFICE.

{B) NG EFFECT (FRESSURANT 1055 LIMITED BY GHE ISQLATION VALVE AND CHECX
VALVES),

{C) NO EFFECT.

(D) NC EFFECT .
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(E) FUNCTIONAL, CRITICALITY EFFECT - POSSIELE EARLY MISSION TIRMINATICN.
FATLURE OF REDUNDANT ELEMENTS (GHE ISQLATION VALVE AND CHECK VALVEZ) MAY
REQUIRE OFERATICONAL USE CHANGES AND POSSIBLE MISSION MODIFICATION
INCLUDING USE OF PROFELLANT FROM LEAKING POD FIRST. THE MIKOR LEAK RAT:
ANTICTEATED DUE TO A BELLOWS FAILURE WOULD FROEABLY NOT BE REALTLY
SPTECTADLE DURING MISSTION USAGE. FAILURE (LEAKAGE) OF THE UNLIKE
EEDUNDANT ITEM (CHECK VALVE) WOULD ALSO NOT BE READILY DETECTABLE., LONZ
TERM LEAVAGE COULD RESULT IN A DETECTABLE DROP IN PROFELLANT TANK ULLAGE

PRESEURE.,

DISPOSITION & RATIONALE:
(A}DESIGH (B)TEST (C)INSPECTION (D)FATILOURE HISTORY (E)OPERATIONAL USE

{1} DESIGN
THE SMALL SENSING ORIFICE IN THE REGULATOR CAP ALLOWS SENSING OF
EXTERNAL FRESSURE TO CORRECT BETWEEN ATMOSPEERIC AND VACUUM PRESSURES.
FRESSURE BELLOWS ARE UTILIZED TO LIMIT ANY FOTENTIAL LEARAGE., LEAKAGE
THROUGH A FRACTURED BELLOWE 15 RESTRICTED BY THE RETAINEIR SEALS, Tho
CLOSE TOLERANCES BETWEEN INTERFACING ELEMENTS AND THE ATMOSPHERIC
SENSING ORIFICE., THE DOWNSTREAM CHECK VALVE PREVENTS L0SS OF ULLACE
PRESSURE FROM THE PROPELLANT TANK. THE UPSTREAM HELIUM ISOLATION VALVE
CAN BE CLOSED AND 25 NORMALLY CLOSED DURING NON-FIRING PERIODS TO PREVED
ANY CONTINUING PRESSURE LOSS. TEE FACTOR OF SAFETY FOR PROOF FRESSGRE 1
1.5 X MAX. WORKING PRESSURE.

(B) TEST

CQUALIFICATION TEST

{3 UNITS -2 FATRCHIID & 1 C.C.C.) = RANDOM VIBRATION, THERMAL CYCLES (-
65 To +150 DEGREE F.), ENDURARNCE - 2100 FLOW CYCLES, 100 (MISSION
EQUIVALENT) MISSION SIMULATICONES - PARALIEL CPFERATIONE, BLOWDOWH,
PROPELLANT COMPATIBILITY. ALSO QUALTIFIED AS PART OF POD ABSY - VIERO-
ACOUSTIC TESTING AT JSC (131 EQUIVALENT MISSION DUTY CYCIES). APPROX. °
YEARS EXPOSURE TO OPERATING ENVIRONMENT.

ACCEPTANCE TEST

EACHE UNIT - FROODF PRESSURE, EXTERNAL LEAKAGE, SET FOQINT VERIFICATION.
- LOCK«UP PRESSURE, INTERNAL LEAKAGE. FERFORMANCE - SLAM START, FLOW

LIMITER VERIFICTATION, NORMAL REGULATION, LOW TEMPERATURE, CLEANLINESS,

DEYING.

GROUND TURNAROUND
V430BO. 210 PERPORMS EXTERMAL LEAX CHECKS FOR FIRST FLIGHT AND
CONTINGENCY.
V43CB0.221 PERFORMS PRESSURE DECAY CHMECKS OF 1OW PRESSURE HELIUM SYSTEK
. EVERY FLIGHT.
© V430F0.020 PERFORMS EELIUM SERVICING TO FLIGHT LOAD EVERY FLIGHT.
V43CBO.030 PERFOPMS REGULATOR LEAK AND FUNCTIONAL TEST EVERY FLIGHT.
V43CPD.040 PERFORME REQULATOR HIGH PRESSURE LEAX AND FUNCTIONAL TEST FOU
THE FIRST FLIGRET.
V43ICBO. 050 PERFORMS REGIFLATOR LOW PRESSURE LEAK. AND FUNCTIONAL TEST FOR
THE FIRST FLIGHT AND CONTINGENCY.
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Vi3CTo. 028 PERFORMS HELIUM SYSTEM ACTIVATION EVERY FLIGHT.

ULLACE FRESSURES MONITORED DURING MLI&SION TC VERIFY FROPER REIGULATOR
PERFORMANCE.

ON=0OREIT BURNS ARE PERFORMED WITH SINGLE (ALTERNATE] EREGULATOR LEGES TGO
VERIFY INDIVIDUAL REGULATORS.

HELTUM USAGE EACH FLIGHT 15 MONITCREP FOR DETECTION OF ABNORMAL
CONSUMPTION RATE.

HELIUM TANE PRESSURE AND TEMPERATURE MONITORED EACH FLIGHT FOR LEAFAGE.

(C} INSPECTION

RECEIVING INSPECTICH
MATERIALS AND PROCESSES CERTIFICATIONS ARE VERIFIED BY INSFECTION.

CONTAMINATION CONTROL
COMPONENTS ARE CLEANED PRIOR TO ASSEMBLY. CLEANLINESS TO LEVEL 100A AND
'CORRGSION PROTECTION PROVISICNS ARE VERIFIED EY INSPECTICN.

ASSEMRLY /INSTALLATION

MANUFACTURING, ASSEMBLY AND INSTALLATION PROCEDURES RARE VERIFIED EY
INSEECTION. CRITICAL DIMENSIONS AND SURFACE FINISHES APE VERIFIED BY
INSPECTION. DIMENSIONAL AND VISDAL INSPECTION THROUGHOUT FAEBRICATION
AND ASSEMBLY IS5 VERIFIED BY INSPECTION.

NONDESTRUCTIVE EVALUATION :

PENETRANT AND RADIOCRAPHIC INSPECTIOR OF WELDS ARE VERIFIED BY
IMSPECTION, TINSPECTION ALSO VERIFIES FENETRANT INSPECTIOR ©F THE MALN
BELLOWS WELDS,AND TEE HOUSING FORGINGS AT THE FORGING LEVEL.

CRITICAL PROCESESES

SURFACE COATING AND PLATIRG PROCESSES ARE VERIFIED BY IKSPECTION.

THE WELDING PROCESS AND VERIFICATION THAT WELDS MEET SPECIFICATION
REQUTREMENTS ARE VERIFIED BY INSPECTICK. ADDITIONAL DETAILS OF CRITICAL
FROCESS INSPECTICHNS ARE LIETED BELOW:

{1} INSPECTION VISUALLY INSPECTS THE TIG (TUNGSTEN INERT GAS) WELDS
WITHEIN THE PILOT ACTUATOR ASSEMBLY AND WITHIN THE PILOT POFPET
ASSEMELY. ADDITIOMAL TIG WELD INSPECTIONS INCIUDE THE WELDS THAT
JoIN THE TUBING, EOTTOM CAPS, AND TEE MAIN BELILOWS TO THE BODY.
INSPECOTION ALSO VERIFIES THE EB (ELECTRON BEAM) WELDS OF THE
FILOT ACTUATOR SELLOWS INTC THE PILOT ACTUATOR ASSEMODLY. THE
PROOF PRESSURE TEST/LEAK TEST PROVIDES FURTHER VERIFICATION OF
WELDS INTEGRITY.

(2) INSPECTION VERIFIES HEAT TREATMENT OF THE DETAIL PARTS,
INCLUDING THE HOUSING FORGING T0 LRAWING REQUIREMENTS.

= (3) THE FORGING SUPPLIER CERTIFIES THAT THE HOUSING FORGING MEET THE
REQUIREMENTS OF MIL-F-,7150, AMENDMENT 1, GRADE A TESTING OF EACE
FORGING LOT FOR CHEMISTRY, AFTER HEAT TREATMENT HARDNESS AND
TENSILE STRENGTH IS5 VERIFIED BY INSPECTION.

{4) INSPECTION VERIFIES THAT BELLEVILIE WASHENS ARE CADMIUM PLATED TO
DRAWING REQUIREMENTS.
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TESTING

CEST EQUIFMENT AND TOOL CALIBRATION ARE VERIFIED BY INSPECTION.
ACCEPTANCE TEST IS VERIFIED BY INSPECTION. {INCLUDES FUNCTIONAL AND
EXTERNAL LEAKAGE TESTS).

HANDLING/PACKAGING

HANDLING, PACKAGING, STORAGE AND SHIPFING REQUIREMENTS ARE VERIFIFD RY
INSPECTION.

(D} FAILURE HISTORY
NG FAILURES ON DELIVERED HARDWARE.

{E) CQPERATIONAL USE
NO ACTIDN FOR FIRST FAILURE =~ HGT DETECTABLE. FOR SURSEQUEKT TFAILURE
CLOSE HELIUM ISOLATION VALVE TO REGULATOR THAT IS5 LEAKING. (LEAKAGE MAY
STILL OCCUR DUE TO BACK FLOW) . OPERATE TWD ERGINEES FROM FAILED POD TO
MAXTMTIZE HELTUM AVATIARIE FREOM LEAKTING POD AND TO THCREAEE TLLACE VoL ME
AND MAXIMIZIE BLOWDOWN. ULLAGE EBLOWDOWN ADEQUATE FOR DEOREIYT (IF LEATAGE
IS5 UPSTREAM OF CHECK VALVES) AFTER OMS=-2 FDR TYPICAL MISSIONS (AEPROX.

60% ULLAGE REQUIRED FOR MAX BLOWDOWN). TYPICAL DEORBIT BURN REQUIRES LES
THAN 30% PROPELLANT.
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